Small Molecule Inhibition of Glycogen Synthase Kinase-3 in Cancer Immunotherapy.
Immune checkpoint blockade (ICB) has proved successful in the immunotherapeutic treatment of various human cancers. Despite its success, most patients are still not cured while immunogenic cold cancers are still poorly responsive. There is a need for novel clinical interventions in immunotherapy, either alone or in conjunction with ICB. Here, we outline our recent discovery that the intracellular signaling kinase glycogen synthase kinase-3 (GSK-3) is a central regulator of PD-1 in T-cells. We demonstrate the application of small molecule inhibitor (SMI) approaches to down-regulate PD-1 in tumor immunotherapy. GSK-3 SMIs were found as effective as anti-PD-1 in the elimination of melanoma in mouse models. We propose the development of novel SMIs to target co-receptors for the future of immunotherapy.